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(EZE] a# L BIKEAMRANCEESY (IC) X Toll #5244k 9 (TLRY ) #sh#] CpG ZEi FA%H R ( ODN )
755 CD40 1 CD8O KA fH S M A IHIEH . Zd  4A/NEIERES CpG ODN FIC J&, FHGBEmiERE 1k
/NEUBAE CD19 ' B kLA, RN AR B ik EL AN 1 CD40 F1 CD8O M1k . TRBEmiBRI: /3 1E BT A= BIFN G
PEERTE T G Fey BesziR b (FeyRIb ) S /NEUME B #REL40M, #R4MH CpG ODN F1 () IC ¥R, & ARED
IS0 248 A PR A DG B B 1 R AL KT L INKC #0157 (SP600125, 50 pmol/L ) Al p38 #1ifil5f ( SB203580,
20 mg/L ) A4bFR)E, HaAUIEARKI CpG ODN {iffk B kLA CD40 F1 CD80 fyKiL, 4 & [IRHNSLELSR R
7, IC #I%i] CpG ODN ji54k B #kEL 4RI 1A CD40 il CDSO (%L (P 15<<0.05) . IC ikl B #kEL4RAE AN CpG ODN
W INK Al p38 BERIL/K T, (EHAREAN ] FeyRIb BRFE/INEL B ik LLAHAE INK F1 p38 IR LK F-. SP600125 Fl
SB203580 4b¥Ef5, CpG ODN ¥4k B k4L CD40 F1 CD80 [WFRAY Tl (P #4<<0.01) . £&+# B IkE4l
MR 1C ] INK Al p38 3 #HAHl TLR #3055 CpG ODN 7 5/ CD40 il CDS0 ik,
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Immune complex inhibits Toll-like receptor 9-activated JNK and p38 pathways in B lymphocytes
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[Abstract] Objective To explore the inhibitory effect of immune complex (IC) on the signal pathways of
high-expressed CD40 and CD80 induced by Toll-like receptor (TLR9) agonist CpG oligodeoxynucleotide (ODN) in B
lymphocytes. Methods The mice were intraperitoneally injected with CpG ODN or IC plus CpG ODN, and the spleen
CD19" B lymphocytes were sorted by magnetic-activated cell sorting (MACS). The expressions of CD40 and CD80 on the B
lymphocytes were detected by flow cytometry. The spleen B lymphocytes were isolated from wild type and immunoglobulin G
Fcy receptor 1Ib (FeyRI1b) knockout mice by MACS. After the isolated cells were stimulated with CpG ODN or IC plus CpG
ODN in vitro, the phosphorylation levels of related protein kinases were detected in the B lymphocytes by Western blotting.
Following CpG ODN stimulation, the B lymphocytes were treated with JNK p38 inhibitor SP600125 (50 pmol/L) or p38
inhibitor SB203580 (20 mg/L), and then the CD40 and CD80 expression levels on the CpG ODN-activated B lymphocytes
were detected by flow cytometry. Results IC inhibited CD40 and CD80 expressions on the CpG ODN-activated B
lymphocytes in vivo (both P<<0.05). IC inhibited the phosphorylation levels of JNK and p38 induced by CpG ODN in B
lymphocytes, but did not inhibit them in the B lymphocytes from FcyRI[5~'~ mice. The CD40 and CD80 expressions on the
CpG ODN-activated B lymphocytes were significantly decreased after treated with SP600125 and SB203580 (both P<<0.01).
Conclusion IC can inhibit the CD40 and CD80 expressions induced by TLR9 agonist CpG ODN through inhibiting the INK
and p38 pathways in B lymphocytes.
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Toll #3244 9 ( Toll-like receptor 9, TLRY ) AJ LA
BUNA P A9 58 DNA g aEH 364k CpG 2y, 78
BILAACTT 53 40 T R 25 () BBV AL h e 4 E AR
{HIL BERY) TLRO S22 R HLIACHE nifit 51, TLRO
H5RGEMLIRIE (system lupus erythmatosis,
SLE ) 45 [ B e i & A R R s YA 5ER, 4
SLE &# A B itk LA i 2R3k & /K7 TLRY
H5 1M i DNA JriRKF 2 IEAHEY; HF
Sk BEITR A /N BUSEAL R TLRO Y3R3K, S8ufl
TH R PUONEE DNA HURFIHT Sm Bk il K F 2R
P, ik, Sy B BN EA TLRY 55
ATREA B e e rTR T T A AT L

Fey Btk (Fey receptor, FeyR) IIb &4
B (immune globulin, Ig) G A9 FcyR HiifE—
Pz AR f i 4% (immune complex,
IC) 5 B kAR A FeyRITb  AZHKA] LA
il B k40 G Ak B A B AT ATRTIIAE ST
KB, 1C fEWE FeyRITb 1] TLRY 4
e N 2E, AMARSMSCES R B 1C @3 FeyR1Ib
M B WREAIM TLRY FlfK CpG SEM &M% H iR

( oligodeoxynucleotide, ODN ) Jlli# ) CD40 F1
CD80 k"™, AW LART IC X TLRY 1
X1 [ AR AR B2 3 T2 S R A, DA
K 1C il I IHIMPLEE TLRY 15518 i M # | CD40
1 CD80 ik,

1 #RFnTE

1.1 ##5&A  C57BL/6 /NI EH %M K
SLER AL B RE RN C5TBL/6 1Y FeyRIlb
HrrE/NRIW A EEA RS E, MMk
= 27 o 2 A T2 2 0t 9 e O e [ 52 40 3l W ol FH 7 7T
WS SYXK (75 ) 2012-0029], CpG ODN fh
AETAYTRE (LE) BROBAERAFRSGNR, P
%|. 5-TCC ATG ACG TTC CTG ACG TT-3', ¥
gleEmAt, @k NBERAEE; bR
CD19 WGk A 3 5 R AEWHE ARG RAF

Pt CD19. T CD40 Pt CD8O MY ZEhrichik
I B 9 Biolegend A F]; AHAEAME T & H %
fitf ( extracellular regulated protein kinase, ERK)

il PD98059 . c-JunZd FEA i & 1P ( c-Jun
N-terminal protein kainse, JNK ) i3] SP600125
1 p38 Akl SB203580 ¥ H iEE = KA

W ARA R E (585505128 S1805. S1876.,
S1863) ; i p-INK HLwwpEdhiik . bt p-ERK
BSTREBUIR . BT p-p38 BT REBTIARRI bt B-actin
HrERESUIARIIE H 2EE Cell Signaling A H] (515
SRk 4671, 4370, 4511, 4970) .
1.2 IC w94 %  SMSCE® kit fr, fiikm
T IC HERIEE A (ovalbumin, OVA) HiJFE 54
OVA % 1 : 10 it LR G, 37 CEE 1 h /5B
B RSN B kALY IC 2 10 pg/mL OVA
YU 100 ug/mL T OVA IRGTERL; RN 5256
HU/NEUAY IC 2y 100 ug OVA $iJ5F1 1 mg 3L OVA
RATE .
1.3 IC #= CpG ODN 4R A4 /NRIE RS IC
24 h JEIEETEST 10 ug CpG ODN, 714} CpG ODN
24 h JEHOUNERBE , G P B 1k 43 3 AR A I
i CD19" B ke 4upa®™, JEAIH LT CD40 A
CD80 [k
1.4 JRJE B #k@wmiaeg ok TIOR &M FEUN
SUMLAE, WIS 5 UCAE g i B i, A Tris-NH,CI
IR 400, PBS PRI 1k, H$L CD19 #2k
yik)E, AN E CD19" B WL 404
H95% FeAi s
1.5 AXmieRé&n B ke wmiei@m CD40 Fo
CD80 A&  FEKZ AN I A S0 IR KL &R
( fluorescein isothiocyanate, FITC ) -HT CD19 Flj
2175 ( P-phycoerythrin, PE) -$i CD40 &%, PE-$T
CD80, HUIRMLHMCEE R 1 pg/mL, T 4 °C Hjik
# 20 min J5 H] PBS VEi%, FAET 300 puL PBS 1,
M3
1.6 FaRepd bk asmi F B ke
Ji4 2 X 10°/mL 9% BE il A4S 34, IC A
(5% ) CpG ODN (Z4JF 0.3 pmol/L ) 4Zb¥H 30 min,
FHEE 2R B A B R 1, SR N M T e B3 i
WKTEEN, ERBEEMRA4ERE L, 1 5% Mt
EUBYATR ZEIREA 2 h, A p-INK. p-ERK.
p-p38 Ml B-actin —PUME BEWL ( Hi BE L 111 34 Sy
1:1000) , 4°C FEMELAK, PBST W&
AR ZH0, EiRME 2 h, PBST vEik)n FiHEsR
3 5 RS TR
1.7 FpdlmaZamie B R AIEE 2X10°4LY
PR 96 FLAk, I 10 pmol/L PD98059
50 umol/L SP600125 #1 20 mg/L SB203580, [a]ff
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B DMSO fERXTHR4L, ZbEE40HE 1 b J5, FEH
0.3 pmol/L CpG ODN HillJE4HAf 24 h, WrAEAH L
FH AN M A A & 15 CD40 F1 CD8O0 [ 31k
T

1.8 it a3 R SPSS 12.0 B X Bdi kAT
SEAFUNER IR By 22 55 PR i Rk LA
Xts Fon, AR IR ¢ k. e Kok
(a) 4 0.05,

2 & R

2.1 IC #7%) CpG ODN &4t B #k & 20 iee & & CD40
Fo CD8O #9 A&k S55RANE 1 i, RINES CpG
ODN g% -4 B L 4HHI3R 1 CD40 F1 CDSO (1)
ik (P ¥<0.05) , IC HALBERTHH] CpG ODN
LR B R4 CD40 Ml CD8O ik 1A
(P1<0.05) ,

Control CpG ODN IC+CpG ODN 80
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Q
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10° 100 10° 10° 10' 10" 10" 10° 10° 10° 10° 10' 10° 10° 10 NS
& €9
CD40 > ¢ R
KR KR
30 * *
Control CpG ODN IC+CpG ODN v
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Q
U 0 0 1 2 3 4 0 0 1 2 3 4 0 0 1 2 3 4 O
10° 100 10° 10° 10° 10" 10' 10° 10° 10° 10° 10' 10° 10° 10 S F oS
SRR AN
CD80 > & o )
R R

B 1 IC {&ERilH CpG ODN &L B itk B4R E CD40 F1 CD80 X% _Lif

Fig 1

IC inhibits the up-regulated CD40 and CD80 expressions on CpG ODN-activated B lymphocytes in vivo

IC: Immune complex; ODN: Oligodeoxynucleotide; MFI: Median fluorescent intensity. "P<<0.05. n=3, X+s

2.2 IC 47 CpG ODN #4t B #heafig, INK Fe=
p38 #yEkERL.  CpG ODN 7ifk B kL 405 ASBE
A5 S ERKBERRL, (HrT LIS INK Fl p38 #f
f2fk. 1M IC fefs M CpG ODN {51k B kL 4t
JNK F1 p38 Bt (Kl2) .
2.3 IC @it FeyRIlb #74) CpG ODN &L B #he
zafit, INK #o p38 BEmafe 45 Hun& 3 i, IC &
FeyRIb BefE/ N TR CpG ODN i1k B kB4
Jfg INK F1 p38 B LA I e, R
IC 41l CpG ODN i1k B #kEL 40 INK £ p38 (1)
WERR AL T FeyRIlb.
2.4 JNK #= p38 #p#) 5 Fi# CpG ODN &4t B ik
ek @ CD40 F= CDS8O #9 %k ik  Z5HANA 4
fizn, INK $5) (SP600125) F1 p38 5
( SB203580) #4 F ¥ CpG ODN %1k B ikE 40
FIH CD40 Fl CD80 MyFRik (P ¥<<0.01) , &

7~ B k4 CpG ODN i@t INK il p38 i
I CD40 A1 CD80 ik, i ERK #5
(PD98059 ) A& WAHRIMEH .

Control ~ IC  CpG ODN IC+CpG ODN Mr (X 10%)

p-ERK —| W — — 44

T S — 42

W e o

p-JINK —

. . - — 46

p-p3s— W e S W s

B-Actin— 3 45
i o un{ i M

2 IC## CpG ODN ;&4 B itk ZARE INK 1 p38 T 1Y,
Fig2 IC inhibits JNK and p38 phosphorylation
in CpG ODN-activated B lymphocytes
IC: Immune complex; ODN: Oligodeoxynucleotide
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46 BRI, 1gG SalEMEHUREIE T 1C
Jr BER L ER KR ST 1gG IR H TIRIT e g 5
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Fig 3

IC: Immune complex; ODN: Oligodeoxynucleotide; FeyRIIb:

Fcy receptor IIb

IC 3% FeyRIb #FE/NESRIE CpG ODN &L
B ik E AR JNK F1 p38 BEER (L HI1EF

Effects of IC on JNK and p38 phosphorylation
in CpG ODN-activated B lymphocytes

from FcyR|lb ™'~ mice

Fik LAY, AR RN, RNTES IC A
fiefldil CpG ODN iffk B #kEL4iffIZR1H CD40 F1
CDS80 ik, A CHkGE, B kE4IMFT T HkE4n
i1 CD40 5 CD40 fidfk (CD40L ) HHEAEH
X SLE H &tk r=A-A=EZ/EA", $i CD40L
REBHWT SLE /N A SHuiRmr=A1" 42 7R BT
CD40-CD40L il #% 7] BEXHEYY SLE A B AR .

Isotype Medium CpG ODN Isotype Medium CpG ODN
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40 40 40 40 40
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40 40F 40t 40 PD98059
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Fig4 Effects of JNK and p38 on CD40 and CD80 expressions in CpG ODN-activated B lymphocytes
A: Flow cytometry results; B: Quantitative analysis. PD98059: ERK inhibitor, 10 pmol/L; SP600125: JNK inhibitor, 50 pmol/L; SB203580:
p38 inhibitor, 20 mg/L. ODN: Oligodeoxynucleotide; DMSO: Dimethyl sulphoxide; MFI: Median fluorescent intensity. ~ P<<0.01. n=3, X+
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FifE B kA A %8 TLRO H AL
TLRO BARIEAL!, TLRO ANV AE Bl i 25 A1 41 T
DNA JFEHILAL CpG SL7iE1L, FFERRER AN T&
A ) HLEE ODN AR IR, JCie R IR ]
P s & CpG A7 Hfeisfb B k4. B ke
ZHfl TLRO A A9 {5 5 B% 5 4 SR 20 B S ol
B TLRY BifRAEHF TLRO Ji5 51 22 2456 L (A
P4 ( mitogen-activated protein kinase, MAPK )
M NF-xB i f20d fk"". ARS8 %8, CpG ODN i
& B WKL 45 5142 NF-«B @48 (SR Bon )
DL K INK Fl p38-MAPK #f2myi%fk, HAREH
35S ERK-MAPK &2k ; 1IC fERJG CpG
ODN 5311 NF-kB {i L1472 2B i m (44
PR R ), W INK F p38 BTG ALl i A,
PR 1C ISRl I NF-«B 3 g4 fil D40
H1 CD80 W3k, 1A Al el INK H1 p38-
MAPK #42 IITTXT CD40 1 CD80 F4 23k & A7 3l
TER . ARSZIGEEIREN, INK Fil p38 il fig
J# CpG ODN it B kL4 5%1H CD40 1 CD80
ik, 7R INK 1 p38-MAPK B2 55T
X} CD40 Fl CD80 Fik 4 .

IC il TLRO 38 #&AHLH] B TR ANTE R . 1/l
WA T 1C B 1 B Ik A0 N S B
(BB IL KT, KB 1C AN | N s R T Tl
1 Bruton [ 2R BRI 10, (P RE(H 1% 2R A
Lyn {ffk. #0ii| Lyn 2530 TLR4 4 F:9 CD40 &
KHE—2EHm, /R IC MGk Lyn $0H] TLR4
-5 CD40 k", A SCHkRIE, Lyn o7 LABE
TR k42385 11 Dok, 4EH77r SH2 IXBULEE 57 B2
fitf 1 AGE AL, MR NF-«B i B a5 e,
Ak, FrADTST A RIS B IKELAHME Lyn 1] LA
i NF-«B A IB4 1C R G 1L
Lyn #l#] TLRY Y INK 1 p38-MAPK {55
W, M CD40 1 CD80 B3k, Bt
— R SR SY

ZE Lk, AR AH IC 5 B #EL41EAY
FcyRIIb 254 #H| TLRY ##h5 CpG ODN i S/
JNK Fl p38-MAPK 4%, Ml B kL 4ipfR
[l CD40 H1 CD80 [3RiA, ASLEE A BT HE 4
T A IC X TLR A5 9 e i 10 28 47 1] 98 15 B

i, WIHTT B R ELAN N TLRO BEARAE T
é%%?o
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